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Endotracheal Tube Management in Newborn Infants
with Hyaline Membrane Disease
Eighty-six intubated infants with hyaline
membrane disease were randomized to have
either 0.5 ml saline, or nothing inserted down
the endotracheal tube (ETT) prior to 4-hourly
suctioning. The aim of the study was to deter-
mine if routine saline instillation was of benefit
in maintaining ETT patency. The endpoint was
(1) when the staff caring for tbe patient consid-
ered the secretions were increasing with the
likelihood of the ETT blocking, or (2) the tube
was presumed blocked anrj on removal was
blocked. For infants with a 2.5 mm ETT the
mean hour of the endpoint was 13.5 if no saline
was used and this was increased to 77.6 if saline
was used (p<0.05). There was no difference
with either a 3.0 or 3.5 mm ETT if saline was
used or not.
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Although the insertion of an endo-
tracheal tube (ETT) has led to benefits,
such as the availability of assisted ven-
tilation, it has also brought complica-
tions such as slippage of the tube into
a main stem bronchus, accidental ex-
tubation or blockage (Brady and Gre-
gory 1979). To minimize blockage,
humidification of inspired gases to-
gether with the routine instillation of
physiologic saline into the ETT was
used (Fox, Schwartz and Shaffer 1978).
The efficacy of saline instillation down
the ETT to minimize tube blockage has
not been assessed and its introduction
into the lungs may be deleterious to
lung function. Hyaline membrane dis-
ease is the most common respiratory
problem in the newborn infant neces-
sitating the insertion of an ETT (Car-
oline, Taylor, Johnson and Drew 1981).
Hyaline membrane disease is caused by
a deficiency of alveolar surfactant
rather than an alteration in mucus se-
cretion (Tooley 1977) and hence saline
instillation into the ETT may be un-
necessary in this disease. We designed
this study to determine if routine in-
stillation of physiologic saline down the
ETT was of benefit in maintaining tube
patency in infants with HMD.
Surfactant, a lipoprotein, binds to
the internal walls of the alveoli and
markedly lessens the forces of surface
tension at the air-water interphase,
thereby reducing the pressure tending
to collapse the alveolus. By equalizing
the forces of surface tension in alveoli
of varying size it is a potent anti-ate-
lectasis factor. Alteration or absence
of pulmonary surfactant results in col-
lapse of alveoli causing a decrease in
lung compliance (stiff lung) and an in-
crease in the work of breathing. The
additional work tires the infant, lead-
ing to a sequence of reduced alveolar
ventilation, atelectasis and both as-
phyxia and alveolar hypoperfusion.
Asphyxia induces pulmonary vasocon-
striction and blood bypasses the lungs
through the fetal pathways (patent duc-
tus arteriosus, foramen ovale) lowering
pulmonary blood flow, and a vicious
cycle is promoted. The resultant is-
chaemia is an added insult further re-
ducing lung metabolism and surfactant
production. A few days after birth sur-
factant production is 'turned on' and
hence HMD is self-limiting. Prematur-
ity is the most common factor in the
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occurrence of HMO. Its incidence is
inversely proportional to gestational
age and it occurs most frequently in
infants with a birthweight less than
1200 g and less than 32 weeks of ges-
tation.
Method
All newborn infants in whom an EIT
was inserted within 24 hours of birth
entered the study. Blood culture was
collected and chest radiograph per-
formed. Chest radiographs were re-
viewed by an independent radiologist.
Hyaline membrane disease was diag-
nosed radiologically by the presence of
bilateral, diffuse, fine reticulogrannu-
lar-radiodensities and air-broncho-
grams (Oonald and Steiner 1953). In-
fants were randomized to have either
0.5 ml physiologic saline, or nothing,
inserted down the EIT prior to suc-
tioDing. Suctioning was performed with
a 6 FG end-holed catheter (Indoplas
Pty. Ltd.) for a 2.5 mm ETT, a 7 FG
catheter for a 3.0 mm tube and an 8
FG catheter for a 3.5 mm ETT. All
EIT (Blue-line Murphy, (portex Ltd.) )
were inserted through a nostril into the
larynx. Other aspects of management
were standardized: infants were venti-
lated with the BP200 (Bourns Medical
Systems Inc.) respirator; humidifica-
tion was via a model 328 with servo-
controlled humidifier (Fisher and Pay-
kel). The servocontroller maintained
the temperature (35-37°C) of the in-
spired gases at the T-piece. The ETT
were routinely suctioned 4-hourly. On
days 1-3 no physiotherapy was admin-
istered, but each infant h~d 2-hourly
positional changes; on day 4 routine
physiotherapy was commenced 4-
hourly.
The endpoint of the study was (1)
when the nursing staff caring for the
infant considered the secretions wete
increasing with the likelihood of the
Err blocking. This was reported to
the charge nurse who made the decision
to decrease the interval between ETT
suctioDing; the date and time of this
change in regimen was recorded, and/
or (2) if the ETT was presumed blocked
and removed; the date and time this
occurred was recorded. The following
infants were excluded: those in whom
the aetiology of the respiratory distress
was other than HMD (17 infants); those
who died before the endpoint was
reached (14 infants) and those in whom
extubation was performed before the
endpoint was reached or when the tube
was found not to be blocked at extu-
bation (5 infants). Statistical tests in-
cluded Chi-square, Student's t and
Pearson correlation.
Results
Eighty-six infants entered the study
and their mean (SO) birthweight was
1623.0 gm (703.3) with a range of 655-
3300 gm. The mean (SO) gestation was
31.1 weeks (3.4) with a range of 24-39
weeks. In 18 infants a 2.5 mm EIT
was utilized, in 61 it was a 3.0 mm
ETT and in 7 infants a 3.5 mm EIT.
Table 1 shows the results in infants
with size 2.5 mm ETT and Table 2
shows the results in those with either
a 3.0 mm or a 3.5 mm ETT. The only
significant difference in the endpoint
was in those infants with the 2.5 mm
EIT. The mean (SO) hours of the end-
point was 37.9 (33.6) in infants with a
size 3.0 mm and 3.5 mm EIT in whom
no saline was used.
Discussion
This study was designed to determine
if routine instillation of saline into an
ETT in infants with HMD was of ben-
efit in preventing secretions occluding
the tube. The trial was randomized and
standardized. The only subjective as-
pect of the study was when the nurse
in charge of the patient considered the
secretions were increasing in amount.
To overcome the subjective nature of
her observation, she reported her find-
ing to the charge nurse who made a
decision without knowing to which
group the infant belonged.
Statistical analysis of the data indi-
cated that a strong correlation existed
between birthweight and tube size and
gestation and tube size; hence a com-
parison was made within tube-sized
groups. The mean hours when the tube
was blocking or blocked was 13.5 in
those with the 2.5 mm ETT if saline
Table 1:
Results in infants in whom a 2.5 mm endotracheal tube was used
Number of infants in study
Mean (SO) birth weight (g) infants in study
Range birth weight (g) infants in study
Mean (SO) gestation (wk) infants in study
Range gestation (wk) infants in study
Mean (SO) hours at endpoint
Range (hr) at endpoint
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No Saline
8
865.0 (296.9)
655-1075
25.5 (2.2)
24-27
13.5 (7.8)
8-19
Group
Saline
10
1093.5 (433.2)
700-2200
25.0 (2.6)
25-34
77.6 (58.0)
10-198
p<0.05
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Table 2:
Results in infants in whom a 3.0 mm or 3.5 mm endotracheal tube was used
Endotracheal Tube Size
1589.2 (568.3)
944-3010
2921.8 (317.8)
2552-3300
Number of infants in study
Mean (SO) birthweight (g) infants in
study
Range birthweight (g) infants in study
Mean (SO) gestation (wk) infants in
study
Range gestation (wk) infants in study
Mean (SO) hours at endpoint
Range (hr) at endpoint
No Saline
27
31.2 (2.8)
27-36
43.7 (35.9)
4-144
3.0mm
Group
Saline
34
1678.5 (648.6)
852-2670
31.3 (2.9)
25-37
50.6 (62.3)
0-336
p=NS
3.5mm
Group
No Saline
4
36.5 (1.3)
35-38
54.0 (12.8)
38-69
Saline
3
2383.3 (167.4)
2190-2480
36.0 (3.0)
33-39
38.0 (24.3)
10-52
p=NS
was not utilized and this was signifi-
cantly increased to 77.6 if saline was
routinely instilled into the EIT. For
infants with a 3 mm or 3.5 mm EIT
no significant difference occurred in
the mean time when the tube was
blocking or blocked whether saline was
instilled into the ETT or not. Because
the mean hour when the tube was
blocking or blocked in infants with a
3.0 mm or 3.5 mm BIT where no saline
was used was 37.9, it may be reason-
able to commence routine saline in-
stillation down such sized-tubes 36
hours after the tube has been inserted.
Although this study did not address
the question whether saline instilled into
an EIT is deleterious to lung function
in infants with HMD, it remains a theo-
retical possibility and therefore saline
should only be instilled when neces-
sary.
Hence, we suggest saline should be
routinely instilled down an ETT of 2.5
mm or less. With an EIT above 2.5
mm, saline should not routinely be in-
stilled to prevent blockage of the tube,
however, after the tube has been in-
situ for 36 hours routine instillation of
saline should be commenced.
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